Objective: To determine the epidemiological aspects of patients with traumatic brain injury (TBI) in a regional trauma center. Methods: A cross-sectional study was conducted on patients with TBI during 2013 to 2016 in a single center in Hamedan, central Iran. The distribution and relationships of TBI was assessed with gender, age, type of trauma, traumatic cause, exiting status and Length of Hospitalization (LOH). Data were analyzed by Stata V11 statistical software. Results: In general, 9426 patients with TBI were enrolled in analyses. The mean ± SD age of patients was 29.70 (±21.46) years. Multivariate logistic regression indicated that being male [OR: 1.29; 95% CI (2.92-4.73), P ≤0.001], 41-50 to 71-80 and 90+ years old' age groups (1.32<OR<3.12, 0.029<p≤0.001), having surgery [OR: 5.58; 95% CI (4.89-6.37), p≤0.001], and different types of trauma (p≤0.001) were significantly related to LOH. Moreover, odds ratio of mortality was 1.52 times greater in males than females (p≤0.001). As the age increases, the odds ratio of mortality was also rising. However, having surgery [OR: 3.72; 95% CI (2.92-4.73), p≤0.001], LOH >5 days [OR: 2.01; 95% CI (1.60-2.52), p≤0.001] and different types of trauma were significantly related to mortality. Conclusion: TBI is one of the main causes of mortality and LOH of the young population. By providing preventive measures and a traumatic care system, the burden of trauma can be greatly reduced, the implementation of the trauma care system in Hamedan province is a necessity.
Introduction
T raumatic brain injury (TBI) is a common reason for an emergency room visit. Traumatic events and loss are common in people's lives, from every 10 deaths in the world, one of them is due to trauma [1] [2] [3] and in developing countries, most of DALYs (Disability Adjusted Life-Years), economic losses and the main cause of death are accounted for the trauma in the ages of 1 to 29 years [4, 5] .
In physical medicine, major trauma is injury or damage to a biological organism caused by physical harm from an external source and the internal source or disease in the body is not cause of injury [6, 7] . The World Health Organization (WHO) estimates that the burden of disease from trauma will increase from 14% to 20% by 2020 [7, 8] . Intracranial hemorrhages are one of the most serious and unfortunate consequences of injuries and this may occur in four form (Epidural, Subdural, Subarachnoid and Intracerebral) hemorrhages [9] . The consequences of head injuries are serious, which mainly are occurred due to the neglect of motorists, cyclists, construction workers and industrial workers in observing safety precautions. In Iran, studies have shown that head and neck injury were one of the most common traumas and the most traumatic mechanism was road accidents. Accidents are the most important causes of death, disability, hospital costs and economic damage to the community, which the WHO has chosen them as the main topic of research [10] [11] [12] . Death in road accidents in elderly is twice that of other age groups [7, 9, 13] .
Patients suffering from trauma, especially TBI have an emergency condition. Cause and type of traumas vary according to socioeconomic and other demographic characters in different societies. Finding patterns and distribution of lethal traumas, such as head injury, is necessary in each geographic region and counties for policy-making in the health sector, and preventive measures are needed [14] .
This study attempts to investigate all causes of head trauma, considering that few studies have been carried out specifically for patients with TBI in Hamadan, Iran. Therefore, it is necessary to identify risk factors for TBI patients and attempted to identify the high-risk groups in order to improve the quality of services and to establish a trauma care system [15] for patients with head trauma.
Materials and Methods

Study Design / Population
This study was carried out using cross-sectional method on patients with head injuries in one of the largest and provincial reference university hospitals in the north west of the Iran. Due to lack of trauma ward in other hospitals of the province cities, these trauma patients are referred to this hospital. Therefore, it can be said that Be'sat Hospital covers all cases of trauma, except for those who go to hospitals in other provinces, including Tehran, before going to Be'sat Hospital. Since the causes of the head injury were over 100 types, so we extracted cases with 1% frequency and above. As well as external causes of TBI were determined according to proprietary codes of ICD-10.
Data Collection
Pedestrian injured in collision with two-or threewheeled motor vehicle (V02. , Fall on and from stairs and steps (W10.9), Other fall from one level to another (W17.9), Other fall on same level (W18.9), Struck by thrown, projected or falling object (W20.9), Striking against or struck by other objects (W22.9), Assault by bodily force (Y04.9).
Inclusion Criteria
The eligibility criteria were determined based on the definition of patients with TBI and the tenth edition of the International Classification of Diseases (ICD-10) and the codes for head and neck injuries [16] .
Exclusion Criteria
Totally, 9841 patients with head injury were extracted from Be'sat hospital registry database. Of these, 361 patients with non-traumatic head and neck codes were excluded. Therefore, in 63 cases, more than 30% of the information was incomplete and they were excluded. Finally, 9426 patients entered the study protocol.
Analysis
Initially, descriptive factors of the TBI were assessed by using frequency and standard division. Normality was checked using one sample Kolmogorov-Smirnov test. So the relationships between qualitative variables were analyzed by Chi-square test, the analytical relationships between variables and for control the confounding effects, a full model including all independent variables was initially estimated and then using a backward stepwise selection procedure. Furthermore, adjusted multivariable logistic regression model on 5% level of significance was used. Eventually, a final model including only those variables that had a statistically significant association with LOH or Mortality was developed. Data analysis was performed using the Stata V11 (Stata Corp, College Station, TX) software. In all analysis, a p-value of <0.05 was considered statistically significant.
Results
Descriptive Factors
In this study, the mean±SD age of patients was 29.70 (±21.46) years. By increasing age (changes range: 0 to 110 years) the frequency of TBI was reduced. So that 73% of cases were in the 0 to 40 age group and 90% of cases were in the age group of 0 up to 60 years old, of which the two groups (zero up to 10 and 21 to 30 years old) have the highest frequency. The frequency of TBI in males was twice as females. Therefore, in all age groups, the men were more likely to suffer from TBI (Table  1) . Moreover, the number of 349 patients did not have one of the admission or discharge dates, so the hospital admissions days were not calculated for them. According to the Table 1 
LOH and Mortality
In overall, 451 (4.79%) patients died. The number of 25 patients had no discharge date and three male and five female patients had no discharge status, so were not in analyses. Therefore, the numbers of 9077 patients were selected with 66.01% males. LOH was less than five days in 7714 (84.9%) patients. Results showed that the more than five days' LOH frequency ratio in males than in females was 17.17 vs 10.83. According to the results, with the increase in age the more than five days' hospital stay has also increased However as the age increases the number of TBI patient's decreases. Moreover, the frequency ratio of patients that has more than Five days' LOH and surgery than in patients who not surgery was 31.36% vs 6.84%.
In addition, most of the victims were males (5.69%), older patients (rang: 1.37% in ≤10 to 26.67% in 91+ patients), having surgery (11%), patients with more than five days hospitalization. The descriptive characteristics of the TBI are presented in Table 2 . Table 3 presents the causes of head injury that have a frequency more than 1%, of all causes of trauma mechanism. This includes 84.46% of the all patients (422 cases were without mechanism of trauma codes, so they were not in the analysis). Totally, 41.75% of head injuries were due to vehicle accidents, 30.01% were due to various types of falls, and 7.93% were due to assault by bodily force.
Mechanism of Trauma
Analytical Reviews
The results of multivariate logistic regression analysis for the variables associated with LOH and mortality of TBI patient is presented in As the age increases, the odds ratio of mortality was also rising, so the odds ratio of mortality in 51-60 years old patients was 3.23 times greater than the ≤10 age group. However, surgery Table 4 .
Trend of Head Injury
Frequency of TBI show an increasing trend during the 2013 to 2016, the highest frequencies were in the middle months of the year in Persian date (khordad to Azar, June to December in Latin date), as the number of TBI patients increases from June to September and this decreased from July to march (Figure1). The trend of head trauma's frequency is presented in the Figure 2 , in average the frequency of head traumas was increased during 2013 to 2015, although the data of 2016 were not accessible completely in the hospital registry system however, it's expected that distribution of head injury was an incremental trend compared to the previous years.
Discussion
Studies on the epidemiology of traumas, risk factors and the distribution of their outcomes are very widespread. However, the head injury causes a wide range of effects, from memory problems, depression, confusion, anger to fatigue, disability and death. Researchers have been less studied the epidemiology of head traumas exclusively. Therefore, we found that such an investigation is necessary.
In this study, the high-risk cases were under-aged and active groups of the population. Among them, the two groups were the most frequent in the age range of 0 to 10 years old and 21 to 30 years old, so that 73% of patients were under age of 40 years old and the prevalence of TBI in males were about twice as much as females. Some studies in Iran and other countries have reported similar results to the present study [17] [18] [19] [20] .
Given that the sex ratio in the Iranian population there is not much difference [21] , it seems that men to be more at risk than women. Due to the difference in the population ratio in different societies however, it seems men and young/ middle-aged people were more likely to be at risk than women and older age groups.
Various types of vehicles collision, types of falls, strife/ physical quarrel had the first to third ranks among the causes of head injuries. The results of the study by Saadat et al., [22] , Rasouli [23] , Chardoli et al., [24] , Moini et al., [17] were in line with the results of the present study. The causes of trauma in studies carried out in other countries were almost the same as those obtained in Iran [25] . In a prospective cohort study of Janssens et al., [26] the highest incidence of falls and injuries due to cycling has been in the 1 to 9 and 10 to 18 years old age groups. In addition, Gowing and colleagues [18] reported that motor crashes, assaults and falls are three main causes of trauma in last 10 years in Australia. Therefore, considering that in most studies, at risk age groups are young/ active people, it seems that the control or reduction of road accidents and injuries caused by falling into occupations or workplace and high-risk groups is urgency.
In current study, LOH was longer in males than in females and by increase the age, LOH was also increased, which these are agreed to results of the previous studies [27] [28] [29] . Length of hospital stay is multifactorial and can be reduced by review of the care protocol to effect incremental changes that have a significant impact on reducing stay [30, 31] . This is wrong to compare LOH between countries, due to differences in the trauma care system and the variations in patterns of trauma and a comparison of our results with previous studies indicate conflicting results.
Furthermore, mortality was higher in male gender and older patients. Researchers discovered significant differences in the type of accident between young women and men and found that young females were 66% more likely to use safety belt than the young males. Therefore, there are studies that indicated that mortality was associated with increase age, these are agreeing about the results of the previous studies.
[ 29, 32, 33] .
the study by Hu et al., [34] was in line with our results, so that with increasing age, the rate of death and the number of hospital stay days has increased.
Guidelines and protocols aimed at reducing disability and mortality caused by injuries [31] . Emergency care can play an important role in reducing avoidable mortality and disability in developing countries. However, it's needs to be planned well and supported at all levels. In Iran, Trauma care systems have been implemented in some provinces, however, as it needs the executive infrastructure and costs that have not yet been created in our trauma care system and trauma organizations do not have the proper coordination [35, 36] . Although recently clinical treatment of patients with trauma has improved, but reducing the burden of injuries requires an organizational approach (prehospital care, hospital clinical care, and hospital administrative care) to prevent and treat injuries.
TBI, especially acute head and neck traumas is one of the major causes of death and LOH in Hamadan province. Therefore, attention to the identification and establish trauma care system in this province is urgency. The results of this study and similar studies can provide a suitable field for identifying target groups and provide a solution for policy makers and emergency/ health department officials to take costeffective measures. 
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